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2021 Annual Report Short Communications Template
ALL FIELDS IN THIS TEMPLATE MUST BE FILLED OUT

Finished reports must include figures and graphics.

Questions? Contact Simon Pimblott (simon.pimblott@inl.gov, 208-526-7499) or Tiera
Cate (tiera.cate@inl.gov, 208-526-4828).
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10. Keywords
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11. Funding: List the entities that provided research and development funding for this project.

Fiscal Year
(Oct. 1 – Sep. 30) Funding Source Percent

2021 Other 50
Click or tap here to enter text. Choose an item. Click or tap here to enter text.
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Click or tap here to enter text. Choose an item. Click or tap here to enter text.

12. Project Hypothesis or Goal: Succinctly describe the hypothesis or goal of the research project (50-100 words)

It was the goal of this project to evaluate the effects of irradiation on the creep properties of 14 YWT. Two
microscopes have the potential to perform these measurements at sandia national laboratory the I3SEM and the
I3TEM. They both allow for the simultaneously mechanical testing will be ion beam irradiated including at elevated
temperature. In this case micro-compression experiments were performed in the I3TEM at temperature and under
irradiation to evaluate the effects on the creep rates of the 14 YWT.

13. Experimental or Technical Approach: Describe the experimental or technical methods of the research project
(150-200 words)

A sample of 14 YWT was first mechanical polished to 50 μm thick. A focused ion beam instrument was then used to mill
the excess material away until and 10s of nano pillars where manufactured. The dimensions of the nano pillars were 280
nm thick X 280 nm wide X 650-700 nm in height and were spaced 5 µm apart. The in-situ TEM experiments were
performed on the I3TEM at Sandia National Laboratory. The I3TEM allows for imaging of the sample while being
irradiated with ions. In addition, the Hysitron PI-95 picoindenter enables instrumented indentation in the TEM to allow
mechanical testing. Room temperature (RT) compressive creep experiments were performed with ion beam irradiation
and no irradiation. The nanopillars were irradiated with 2.8 MeV Au4+ ions. Using SRIM with composition of 14 YWT
and displacement energy of 40 eV, with thickness of the pillars at 25° and 2.8 MeV Au4+ ions the peak displacement
damage in the material was calculated at 0.028 dpa/s. For the compression creep experiments, the PI-95 was used in load
control mode. The pillars were loaded up to approximately 450 MPa (50 μN load) and held for 300 seconds to measure
the change in displacement with time. For these experiments, 3 nanopillars were tested in each condition.

14. Results: Summarize what was measured, the readings taken, and observations made (150-200 words)

The strain rate increased under irradiation going from negligible levels to 6x10-4 s-1. While this is higher than typical creep
rates of 14 YWT there are some experimental challenges with regard to sample geometry, dose rate, and other
potential contributing factors. It should be noted there was the ability to see a difference in the creep strain rate
between the two conditions which show promise for in-situ experiments for the I3TEM and the I3SEM. There are
some challenges with sample preparation and use in the TEM with magnetic samples that would make elevated
temperature experiments more challenging. The stability of the measurements and the ability could allow for more
sophisticated experiments such as nano-tensile, varying the damage rate or strain rate jump tests to gather more
information out of these experiments.

15. Discussion/Conclusion: Describe the impact and meaning of the results of your project (75-100 words)

With the ability to see a difference in the irradiated and non irradiated test conditions there is the possibility for
elevated temperature experiments and moving to large specimens in the I3SEM. There were some challenges with
sample shape and geometry in the I3TEM but there is the possibility to use the I3SEM located at Sandia National
Laboratory with larger specimens enable the measurement of macro-scale creep properties. This could allow for the
rapid evaluation of materials properties in irradiation environments.
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Figure 1. Enter Caption.


